Paclitaxel inhibits osteoclast formation and bone resorption via influencing mitotic cell cycle arrest and RANKL-induced activation of NF-κB and ERK.
Pathological bone destruction (osteolysis) is a hallmark of many bone diseases including tumor metastasis to bone, locally osteolytic giant cell tumor (GCT) of bone, and Paget's disease. Paclitaxel is frequently prescribed in the treatment of several malignant tumors where it has been shown to exert beneficial effects on bone lesions. However, the mechanism(s) through which paclitaxel regulates osteoclast formation and function remain ill defined. In the present study, we demonstrate that paclitaxel dose-dependently inhibits receptor activator of nuclear factor-kappa B ligand (RANKL)-induced osteoclastogenesis in both RAW264.7 cells and mouse bone marrow macrophage (BMM) systems. In addition, paclitaxel treatment reduces the bone resorptive activity of human osteoclasts derived from GCT of bone, and attenuates lipopolysaccharide (LPS)-induced osteolysis in a mouse calvarial model. Complementary cellular and biochemical analyses revealed that paclitaxel induces mitotic arrest of osteoclastic precursor cells. Furthermore, luciferase reporter gene assays and western blot analysis indicate that paclitaxel modulates key RANKL-induced activation pathways that are essential to osteoclast formation including NF-κB and ERK. Collectively, our findings demonstrate a role for paclitaxel in the regulation of osteoclast formation and function and uncover potential mechanism(s) through which paclitaxel alleviates pathological osteolysis.